Expression and characterization of the peptidase domain of Streptococcus pneumoniae ComA, a bifunctional ATP-binding cassette transporter involved in quorum sensing pathway.
ComA, a member of the bacteriocin ATP-binding cassette transporters, is postulated to be responsible for both the processing of the propeptide ComC and secretion of the mature competence-stimulating peptide, which regulates the competence and subsequent genetic transformation in Streptococcus pneumoniae. A recombinant N-terminal peptidase domain of ComA, designated PEP, was expressed as a soluble protein in Escherichia coli, purified to homogeneity, and characterized. Gel-filtration analysis revealed that PEP functions as a monomer. The purified PEP exhibited an efficient proteolytic activity for the substrate ComC, which was cleaved after the double glycine site. The stability of PEP was examined by circular dichroism analyses. A convenient method for analyzing the proteolytic activity of PEP was developed, and the kinetic parameters for ComC were determined (k(cat) = 1.5 +/- 0.083 min(-1) and Km = 62 +/- 9.0 microM). Replacements of Cys17 of PEP with Ser or Ala and His96 with Ala resulted in complete loss of activity, indicating that both Cys17 and His96 are essential for the catalysis. Together with information from a protease data base, the N-terminal domain of ComA was concluded to belong to the same clan as the papain-like cysteine proteases. Mutant substrates, in which each of the double glycines was replaced with Ala, were cleaved very poorly by PEP. The mechanism of this strict substrate specificity is discussed on the basis of the sequence alignment with other cysteine proteases.